Abstract 

Ex i sting The operational frequency of existing magnetoelectric materials 
r el y i ng on th e us e of having metallic or ceramic magnetostrictive materials and 
ceramic piezoelectric materials as th e ir constitu e nt phases may havo throo 
prob le ms. F i rst, th e op e rat i onal fr e qu e ncy may be limited to a few kilohertz due to 
the presence of eddy-current losses in the metallic magnetostrictive phase. 
S e cond l y, i t Further, these materials may be difficult to machine and fabricate 
d e v i ces duo to the m e chan i ca l br i tt le ness of th e c e ram i c and som e m e tallic 
magn e tostr i ct i v e phas e s as w ell as of th e c e ram i c pi e zo ele ctric phas e . Th i rd l y due to 
their brittleness. Additionally , it may be difficult to tailor and optimize the properties 
(i.e., magnetoelectric voltage coefficient a E , etc.) of the devices du e to th e l i m i tation 
of th e typ e s of th e constitu e nt mat e rials . This invention provides a magnetoelectric 
element including at least one set of alternative piezoelectric layer and 
magnetostrictive composite layer. The magnetostrictive composite layer includes at 
least one magnetostrictive material dispersed in first concentrated zones within a first 
polymer matrix, wherein all of said concentrated zones are orientated along a first 
direction. It is found that the conversion efficiency (i.e., a£) varies in accordance with 
applied magnetic control field H C ontroi i n magn e toel e ctr i c dev i cos made of such a 
magn e to ele ctr i c e l e ment . 
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